Blackleg of potato plants and soft rot of tubers are caused by several species of pectinolytic bacteria from genera Pectobacterium and Dickeya. The text describes simple methods of isolating bacteria from symptomatic and symptomless organs of potato plants, their identification using Polymerase Chain Reaction (PCR) and preservation.
INTRODUCTION
There are several species of soft rot bacteria that are pathogenic to many cultivated plants. Blackleg of potato plants and soft rot of potato tubers are two diseases caused by different species of bacteria (Table 1) within to two genera, Pectobacterium and Dickeya -formerly called "soft rot erwinia". Bacterial species differ in range of host plants, from narrow e.g. P. atrosepticum (Pba), to broad-host-range pathogens, e.g. P. carotovorum subsp. carotovorum (Pcc). The significance of species in Europe changes in space and time. For a long time P. atrosepticum was the main causal agent of blackleg in potato crop (still is in Scotland). Dickeya spp. (including D. solani (Dsol)) was responsible for 50-100% of blackleg cases in France and The Netherlands in 2005 and 70% of blackleg plants were infected with Dsol in 2008 in Finland (Degefu et al., 2013; van der Wolf et al., 2007) . P. carotovorum subsp. brasiliense (Pcb), which has been an emerging species since 2012 and it is already a major species of potato in some countries (Toth et al., 2011; DOI: 10.1515/plass-2017-0012 Wolf et al., 2016) . Diseases caused by pectinolytic bacteria cause severe losses in potato production worldwide. In countries with cold climates such losses are high mostly due to the downgrading of seed potato plantations, and the decline in potato yield, which in countries with warmer climates is even more severe (Sławiak et al., 2009; Tsror et al., 2009 Tsror et al., , 2012 .
There are three phases of soft rot disease in the potato tubers: infection, after infection asymptomatic phase, called latent infection, and symptomatic one, when bacteria produce enzymes which degrade the cell wall in tubers and plants. The most important factors related to severity of the disease are the aggressiveness of the bacteria, susceptibility of plants, temperature and humidity. The symptoms of the disease caused by different bacterial species such as wilting of potato plants, stunted, yellowish foliage, dark brown or black lesions in the stem base of plants are similar and not distinguishable (De Boer et al., 2012) . Soft rot symptoms of potato tubers depend on the manner of infection. Rotting of the tuber tissue starts from the stolon end in tubers infected by the stolon, and at any place of the tuber when infected by lenticels or/and wounds. Control of the potato crop against these bacteria is difficult because of the lack of effective chemical products and the sources of high resistance to be used in breeding programs. Potato tubers infected with bacteria are the main source of infection. Therefore the determination of health status of potato seeds has a significant importance to make a decision about control measure to be used.
There are several methods used for identification of pectinolytic bacteria including determination of the type of growth on selective media, phenotypic properties, and DNA-based analysis. Using of serological tests is also recommended. The most common medium for isolation of bacteria is the crystal violet pectate medium (CVP), on which bacteria cause characteristic cavities as a result of pectin degradation. This medium is useful for growth of all species of pectinolytic bacteria originating from diseased plants, soil or water. It contains crystal violet, which inhibits the growth of Gram-positive bacteria (Helias et al., 2012) .
Based on the results of studies on genetic characterisation of pectinolytic bacteria several various PCR (Polymerase Chain Reaction) protocols have been developed. Multiplex PCR described by Potrykus et al. (2014) P.parmentieri). Single species can be distinguished using other protocols ( Figure  1 ). Species-specific real time PCR primers for Dsol and Ddth described by Pritchard et al., (2012) were used in conventional PCR (Lebecka, unpublished) . Multiplex PCR is a useful tool to identify a mixed infection from bacteria isolated directly from potato samples. For identification of the species of isolated bacteria from potato in pure culture the following methods can be applied: multiplex PCR in combination with specific PCR, or specific PCR alone ( Fig.1) . 
1) From symptomless tubers
Wash tuber in tap water, disinfect by immersing for 1min in 3% sodium hypochlorite, air dry. Cut out the stolon parts of the tubers with a scalpel and collect in a completely filled with the Lysogeny Broth medium (Oksińska et al., 2016) , to provide low oxygen conditions. Incubate at 28 o C for 48 h.
2) From tubers with symptoms of rotting Cut out a core of healthy looking tissue directly adjacent to symptomatic tissue, soak in sterile distilled water for 30 min to allow bacteria to leak out from the sample.
3) From symptomless plants or plants with symptoms Cut out a piece of the stem starting from the ground up to 20 cm of a symptomless plant, or a piece of the stem from the healthy looking tissue directly adjacent to symptomatic tissue of a plant with symptoms. Disinfect by immersing in 0.3% sodium hypochlorite for 3 min (or in 70% ethanol for 1 min), wash in sterilised water. A piece of the stem from a symptomless plant can be treated in the same way as a tuber described in point 1), but pieces from symptomatic plant stem are ground with 1 ml of sterilised water in an extraction bag with the use of a hand model homogeniser.
4) Incubation of plant samples in liquid medium or water on selective medium Dilute the bacteria obtained as described above, as a suspension or pellet, 10-fold and plate on Crystal Violet Pectate (SL-CVP AG366 ) medium (Helias et al., 2012) . Before the use dry out the medium on the Petri dishes for 30 min. Spread 10 µl of the water suspension of the tested plant samples 10-fold diluted, distribute on each plate with a glass rod until dryness. Seal the plates with a parafilm. Incubate the colonies at 28 o C for 48 h. Grown colonies of pectinolytic bacteria form characteristic pits. Re-isolate the colony, repeat dilution in sterile water and streak on the LB agar medium.
B. Detection of pectinolytic bacteria by conventional PCR (Polymerase Chain Reaction)
1) Extraction of DNA with chelex (Pritchard et al., 2012) : a) centrifuge the suspension of bacteria in water at 9,000 × g for 5 min, discard the supernatant, b) resuspend the pellet in 300 µl 6% chelex 100, c) heat at 56°C for 20 min, then at 100°C for 8 min (or 95°C for 10 min), d) chill on ice, e) centrifuge at 20,000 × g for 5 min, f) transfer the purified DNA in aqueous supernatant to a new tube, g) measure the DNA content in a spectrophotometer at 260 nm wavelength (A 260 = 0.2 = 100 µg × ml -1 ). 2) Procedure of PCR performance For one PCR reaction use the following mix: 13.3 µl of water, 10x concentrated buffer 2 µl, nucleotides (dNTPs 1.25 µM) 1.6 µl, primers (5µM) 1 µl of each, polymerase 0.1 µl. To 19 µl of the PCR mix add 1 µl of the extracted DNA (use 5 to 12.5 ng of DNA as a template for the PCR reaction).
3) Gel electrophoresis a) Gel Agarose (15 or 20 g × l -1 -for fragments of DNA of the size of 100 bp), dissolve in a microwave mixing a few times in the erlenmeyer flask (50 ml -110 ml for 3 min) b) Add ethidium bromide (5 μg x l -1 ) c) Pour the gel solution into the levelled casting tray with a comb, allow the gel to solidify (15 -30 min), remove the well comb, pour the buffer TBE 10 × (25 ml + 225 ml), load the ladder (100 bp) and the samples, set the running voltage -5 V × cm -1 . When the bands are in ¾ of the gel stop the electrophoresis and visualize the gel in UV light (Fig. 2.) 
C. Preservation
Bacteria of a fresh culture from a single colony are transferred either to eppendorf tubes with 15% of glycerol liquid LB broth medium or to Viabank 
